If people of childbearing age are asked how many children they expect to have over the course of their reproductive lives, and asked the same question again several years later, the majority will give the same answer on both occasions, but a substantial percentage of people will give a different answer. This paper looks at the factors which are associated with these changes in childbearing expectations, and asks: what is it that makes people change their plans?
Our findings show that people's expectations do change; and that at least some of these changes are not related to constraints. Changes occur both upwards and downwards: although on average people's childbearing expectations decline over their fertile years, this is made up of some people increasing their expectations, and rather more people reducing their expectations. Research which has previously been done in this area did not distinguish between upward and downward changes; one of the unique features of our research is that we do distinguish between the two directions, and find that it is a mistake to assume that the factors associated to upward changes are somehow "equal and opposite" to the factors associated with downward changes.
So, what factors are associated with changes to childbearing plans? The first is age -as people get older, they are less likely to change their plans in either direction. This makes sense if we think of young adulthood as a time when people are learning a great deal, and adapting their plans accordingly. We did expect to see a decline in expected family size for women as they approach the end of their fertile years -a period during which some women will realise they are unlikely to achieve their previous plans. We did find a small decline in expectations around age 30, but this was greatly outweighed by the general age-related trend we discussed earlier.
We also investigated whether the presence or absence of a partner affected childbearing plans. We found that people who hadn't had a partner the first time they were interviewed, but who had found a partner by the time of the second interview, hardly changed their expectations at all. The people who did change their expectations significantly were people who had been living with a partner at the first interview, and who were living with a different partner at the second interview.
Social norms play a role: a strong norm of two children has emerged in Western countries, and expected family size tends to converge on this norm over their lifetime. People who originally expected to have smaller families tend to increase their expectations, while people who originally expected larger families tend to decrease.
Jobs and earnings are relatively unimportant for men. But they are much more important for women: women who have jobs and higher earnings are more likely to revise their childbearing expectations downwards, and their male partners are also more likely to revise downwards.
We also found that partners negotiate with one another. If the expectations of couples are mismatched, there is a tendency for the partner who initially wanted fewer children to revise his or her expectation upwards, and for the partner who initially wanted more children to revise downwards. There is no evidence that women rule the roost in this respect: both men and women change their expectations in response to their partners' expectations.
Finally, one of the most important factors affecting changes to childbearing plans is actually having a baby. People learn a great deal -about the joys and burdens of parenthood, about their own performance as a parent, about the juggling act between family and workplacefrom the experience of having a child. Some people find that parenthood is easier and more pleasurable than they had expected, and as a result decide they would like more children than they had previously expected. Others find the reverse: that parenthood is more difficult than they had anticipated; these people would revise their expected family size downwards.
Introduction
In recent years, birth rates have been falling across the developed world, to levels well below replacement in many countries (Kohler et al 2002, Billari and Kohler 2004) . This has led to a renewed interest in fertility intentions as one determinant of achieved fertility. There is already a well-developed literature on how fertility intentions are formed, as well as on the relationship between intended and realised fertility (Morgan 2001 , Hagewen and Morgan 2005 , Micheli and Bernardi 2003 .
However, there is as yet little research into the way in which individuals revise their fertility intentions over the course of their lives. This is potentially an important issue: failing to acknowledge that intentions change implies that they are formed early on, remain an essentially static goal to be pursued during one's reproductive life, and to be either fulfilled or unfulfilled at the end of it. Lee (1980) makes a powerful argument that couples should be expected to revise their fertility plans in the light of changing circumstances and information, and there is evidence that individuals do indeed change their reproductive intentions over their lives: Westoff and Ryder (1977) and Berrington (2004) find that a substantial proportion of individuals revise their intentions, both upwards and downwards, over periods of five and six years respectively.
In this paper, we use a multivariate framework to analyse the determinants of revisions to fertility plans. This issue has been addressed in two recent papers: Heiland et al. (2008) and Liefbroer (2008) . However, both these papers are based on models which conceptualise downward revisions in fertility intentions as equal and opposite to upward revisions -and which therefore constrain the determinants of upward and downward revisions to be equal and opposite. In this paper we use a more flexible multivariate framework, which allows us to analyse separately the determinants of upward and downward revisions in fertility intentions; we show clearly that they are not "equal and opposite" concepts, but that different factors are at play in the two scenarios.
Our analysis is based on longitudinal data from the British Household Panel Survey (BHPS). We exploit the fact that the BHPS is a household survey to analyse the effects on adjustments to expectations, not only of individuals' own characteristics, but also of the characteristics of their partners, showing that partner characteristics play an important role, and that there are important asymmetries between men and women.
Background
In the 1950s, questions on fertility intentions were introduced into the American Fertility Survey with the aim of improving fertility forecasts (Westoff and Ryder 1977) . Following this, there has been a great deal of research into the relationship between fertility intentions and later outcomes. Despite a consensus that there is a strong link between intended and achieved fertility, it is recognized that there is a substantial discrepancy between the two: fertility intentions are far from being a perfect predictor of achieved fertility expectations (Morgan 2001) , which generally falls short of reported intentions.
The gap between average intended and achieved fertility has increased over recent decades as the fall of fertility to below-replacement levels in many developed countries has not been accompanied by a corresponding fall in fertility intentions (Bongaarts 2001) . This increasing gap has often been conceptualised as reflecting an "unmet need for children" arising from constraintsbiological, economic and social -to childbearing (Coleman 2004; Bradatan and Firebaugh 2007; Liefbroer 2008; .
However, it is debatable whether these differences at the aggregate level do indicate a generalised unmet need at the individual level (Smallwood and Jefferies 2003) . For a start, although on average achieved fertility falls short of intended fertility, this average is composed of some individuals falling short of their intended fertility, while others exceed it: Quesnel-Vallée and Morgan (2003) and Morgan and Rackin (2010) show that in the US, the relatively close congruence between aggregate intention and observed fertility is mainly explained by the fact that individuallevel errors cancel each other out, rather than by the ability of American women to anticipate how many children they will have. Hagewen and Morgan (2005) make a similar argument, pointing out that although fertility plans may be attenuated by postponement, infecundity and competition with other activities, they might also be augmented by factors such as unwanted fertility: in the U.S. the latter factors compensate for the former, but this might not hold universally.
Another factor indicating that is problematic to interpret the gap between intended and realised fertility as indicating an unmet need at the individual level, is that the size of this gap varies according to the age at which individuals are asked to state their intentions: the gap is in general larger, the earlier in life that women are asked about their original intentions (Van Peer 2002, Smallwood and Jefferies, 2003) . This suggests that fertility intentions are not static as is sometimes assumed, but may change over time. In studies which use data from repeated crosssections, this inference may be drawn only tentatively, since it is not possible to disentangle age and cohort effects. However, there also exist studies based on longitudinal data which demonstrate clearly that individuals revise their fertility intentions over their lives. Studies by Westoff and Ryder (1977) , Monnier (1989) , Berrington (2004) , Heiland et al. (2008) , Liefbroer (2008) and Hayford (2009) are based on samples taken at different times and from different countries; they share the finding that people do change their fertility intentions, and that while downward adjustments are more frequent than upward adjustments, adjustments in both directions are common.
In the light of this evidence that people adjust their fertility intentions over their lives, this
paper asks: what are the determinants of these adjustments? Two recent studies have addressed this question. Heiland et al. (2008) hypothesise that life course experiences cause people to alter their perceptions of the costs and benefits of childbearing, thereby affecting desired fertility. They use a West German longitudinal survey to study changes in total desired fertility across interviews 6 to 7 years apart, estimating a linear probability model of whether a woman's total desired family size is unstable; and fixed and random effects models on desired family size. These models include covariates capturing education, employment status, income, marital status, age, health, rural location, traditional values, membership of the Catholic faith, characteristics of the family of origin, and the birth of children. Of these, only the last is consistently associated with changes in desired fertility; the evidence to support the hypothesis that life course events affect desired fertility is therefore rather weak. Liefbroer (2008) uses data from a Dutch panel survey to examine the stability of family size intentions. His hypotheses are based on Heckhausen's (1999) life-span theory of control, and relate to the notion that individuals employ a number of control strategies in order to realise their goals. Downward revisions in fertility intentions are conceptualised as manifestations of 'compensatory secondary control' -activities which minimize the negative consequence of failing to achieve one's goals, by modifying the goals themselves. Random-slope multilevel Poisson regression models are estimated to examine whether the age-related change in family size intentions varies between respondents, and whether this variation can be explained by differences between individuals in their experiences in the family and the occupational life domains. Covariates include gender, cohort, living arrangements, marital/relationship status, labour market status, hours of work, education and fertility; the results show that adjustments to intended family size are common; that more individuals make downward than upward revisions; that living arrangements strongly structure family size intentions, while changes in the educational and occupational careers are of lesser but still significant importance; and that the family size intentions of young people are strongly affected by events in the fertility career.
Our analysis differs from these two studies in a number of important respects. As mentioned above, we use a flexible analytical framework to analyse increases in expected fertility separately from decreases.
Another respect in which our analysis differs from other studies in this area is that we are able to assess the role of the characteristics and intentions of individuals' partners. Because the BHPS is a household data set, it provides full data for the partners of almost all respondents who are married or cohabiting. There is clear potential for factors such as partner's childbearing expectations to play a role in the formation of expectations; the partner's income may also be an important influence.
A third feature of this paper is that we examine the determinants of revisions in fertility separately for men and for women, by estimating separate models for each sex. We hypothesise that there are likely to be asymmetries here: if a couple has a child, the woman is likely to spend more time caring for the child, while the man is likely to be the principal breadwinner, at least temporarily: these differences in gender roles may affect the way women and men formulate and revise their childbearing expectations (Thomson and Hoem 1998) .
The fourth notable difference between this paper and others in the field is that we conceptualise the role of time as being wider than the role of chronological age. The biological clock is clearly an important factor in relation to fertility intentions; however, we also consider the fact that women in modern Western society tend to have their children relatively close together, and that this spacing may be particularly close in Britain (Cigno and Ermisch 1988; Ekert-Jaffé et al 2002) .
Conceptual framework and hypotheses
We conceptualise changes in fertility intentions as occurring because people's circumstances change, or because they acquire new information. A similar idea underpins the intertemporal optimization models used in economics to analyse reproductive behaviour in an uncertain environment (e.g. Rosenzweig and Schultz 1989 ; see also Hotz et al. 1997) . It also features in the demography literature (Lee 1980 , Udry 1983 , Morgan 2001 . Ajzen (2005) argues that the longer the time interval between the measurement of intention and the observation of the associated behaviour, the higher is the probability that unforeseen events take place; these, by bringing to light new information after the initial intentions were formed, may reduce an individual's interest in pursuing his or her initial intention and may provide an impetus to change it. In the case of childbearing, the relatively long interval between the initial formation of intentions and their eventual realisation (Miller, 1992) means that changes to intentions are particularly likely in this sphere of life. This argument is made by Ajzen (2005) in the context of the Theory of Planned Behaviour (Ajzen 1985 (Ajzen , 1991 . The Theory of Planned Behaviour (TPB) originates in the field of social psychology, but has proved useful to demographers (Barber 2001; Billari, Philipov and Testa 2009; Dommermuth, Klobas and Lappegård 2009) , and provides a useful starting point for the hypotheses in this paper.
The TPB conceptualises an individual's intention to perform a behaviour as being determined by three sets of factors: personal factors (attitudes toward the behaviour); social influences and pressures (subjective norms); and the individual's sense of his or her own ability to perform the behaviour (perceived behavioural control). This last set of factors embodies the idea that people incorporate the constraints which they perceive to exist -biological, social, economic and otherinto the formation of their intentions 1 .
In the context of childbearing intentions, we conceptualise changes to these intentions as arising from changes in three sets of factors: attitudes towards childbearing, perceived childbearing norms, and perceived constraints.
Attitudes towards childbearing
The TPB conceptualises an individual's attitude towards a behaviour as the evaluation he or she makes of performing the behaviour, in light of their positive or negative beliefs about the consequences of that behaviour. An individual's attitude towards childbearing depends on a wide range of beliefs, including perceptions of how good he or she will be as a parent; the enjoyment to be gained from children, both at birth and in the future, and the degree to which childbearing will impact on life, career and relationships.
These perceptions change over the life course in response to new information: people learn from their observations of the world, from the experiences of their contemporaries, from their own changing circumstances, and from insights into their own personalities. As it is likely that young adults acquire this type of new information at a faster rate than older adults, we hypothesise that this faster learning on the part of younger adults is associated with greater variability in their attitude towards childbearing and therefore with a higher probability of changing fertility expectations.
• Hypothesis 1: The probability of both downward and upward revisions falls with age.
One of the experiences which provides most information about the costs and benefits of children, and one's own fitness as a parent, is actually having a child oneself. Consequently, we may expect childbirth to be associated with revisions to fertility intentions. This is the idea underlying Udry's (1983) model of sequential decision-making (controlling for initial intentions, he finds that the number of children born in the period between interviews is the most important intervening event in predicting fertility intentions); Monnier's (1989) results also suggest that decisions are made sequentially and that intentions may be revised whenever a new baby is born.
We hypothesise that with the birth of a child some individuals will find parenthood to be a more difficult, more costly and/or less joyful experience than they had anticipated, and as a result will become less enthusiastic about the prospect of further children, with an increased probability of revising their intentions downwards. For others, the opposite may be the case, with the benefits outweighing the costs; these individuals will have an increased probability of revising their intentions upwards.
• Hypothesis 2: The birth of a child will be associated with both downward and upward revisions in expected fertility. This effect may differ by parity. While people gain new information each time they have a child, we may expect them to learn more following the new experience of the birth of their first child, than following the birth of second or subsequent children. This would lead us to expect that the tendency to revise expectations in either direction would be greater after the birth of a first child, than after the birth of a subsequent child.
• Hypothesis 3a: The birth of a first child will have a greater effect on revisions to fertility expectations -in both directions -than subsequent births.
However, a rather different formulation of this hypothesis is also plausible. Kohler et al (2005) make two arguments as to why first births may be associated more than second and subsequent births with upward revisions. First, they note that second births are often motivated by a perceived need to provide companionship for a first child (which provides an impetus to have additional children after the first, but not after subsequent children). Second, they find that while first births have a positive effect on parents' well-being, additional children do not, and actually have a negative effect on mothers' well-being.
• Alternative Hypothesis 3b: First births are predominantly associated with increases in expected fertility, while second and subsequent births are predominantly associated with decreases in expected fertility.
Childbearing norms
Many authors have noted the emergence in the UK and other developed countries of a twochild norm (Gauthier 2006; Berrington 2004) . These norms apply both to intended and to realised fertility. As Morgan and Rackin (2010) point out, the strong normative ideal of the two-child family is the result of two forces: one the one hand, there is an upward pressure related to the concerns about raising a single child; and on the other hand, the view of four (or even three) children as a large family constitutes a downward pressure.
As individuals progress through life, we hypothesise that they become more aware of this norm, and that this increased awareness may be reflected in changes in their expectations of their own childbearing behaviour, namely that they conform to the social norm of two • Hypothesis 4: Individuals who begin by wanting fewer than two children will have an increased probability of revising their expectations upwards, while those who begin by wanting more than two children will be more likely to revise their expectations downwards.
Perceived constraints to childbearing
One of the most widely discussed constraints to childbearing is the fact that fertility -and particularly female fertility -declines with age. On approaching the end of their fertile lives, people who have not had all the children they once intended to have face an ever-declining prospect of realising their intentions, and may revise these intentions downwards in an attempt to come to terms with this fact (Heckhausen 1999) . We would expect this tendency to be particularly pronounced for women, whose fertility declines more rapidly than men's. However, we may expect it to be present for men as well: after a man reaches a certain age, the majority of the women with whom he might expect to have children would be of a similar age, and therefore subject to declining fertility.
• Hypothesis 5: The probability of downward revisions to expected fertility increases as individuals near the end of their fertile years.
• Hypothesis 5b: This effect will be particularly pronounced for women.
Hypothesis 5 may appear to be in conflict with Hypothesis 1, which predicts that the probability of downward revisions will decrease with age. However, it is likely that we will be able to disentangle the two effects. We expect the age-related decrease in downward revisions predicted by Hypothesis 1 to be a steady decline over the adult life, including the twenties and early thirties when the biological clock does not tend to be an issue, whereas we expect the second effect -the increase in downward revisions associated with the biological clock -to manifest itself no earlier than the mid-thirties.
Another impediment to having children is the lack of a spouse or partner. For women this does not present an absolute impediment to parenthood; for men, it presents more of an impediment, although the fact that men are less constrained by the biological clock may mean that they are less likely than women at any given age to revise their expectations of childbearing downwards in the absence of a partner.
• Hypothesis 6: Compared with individuals who have a partner, individuals who do not have a partner, or who split from a partner, are more likely to revise their expectations downwards, and less likely to revise them upwards.
If a person does have a partner, a different constraint may come into play -namely, the childbearing intentions of that partner. Unless there is perfect assortative mating in respect of fertility preferences, partners' intentions are likely to differ (Voas, 2003) . Miller and Pasta (1996) show clearly that childbearing outcomes are influenced by the intentions of both partners; Thomson (1997) shows that the explanatory power of models of childbearing intentions are significantly increased by the inclusion of the spouse's intentions, and that disagreement between partners tends to shift the couple's intentions towards not having a child. We hypothesise that where partners have different expectations of childbearing, a process of negotiation may take place, in the course of which, one or both partners may adjust their expectations -maybe as a concession to the partner.
• Hypothesis 7: Individuals will tend to adjust their expectations in line with the expectations of their partner. Individuals who originally want more children than their partners will tend to reduce their expectations; individuals who originally want fewer children than their partners will tend to increase their expectations.
A further set of constraints to childbearing relate to economic circumstances, namely, to parents' ability or otherwise to support their children financially. People who experience unforeseen falls in their earning power may decide that they will not be able to support as large a family as they had previously thought, and their expected fertility may decrease as a result; for people who experience unforeseen rises in earning power, the opposite may be true.
Unfortunately, the data we are using do not make it easy to analyse this relationship. There is, of course, plentiful information on income changes, job gains and losses, etc; however, for any individual, it is not possible to establish whether these changes occurred before or after any change of fertility plans; and there are good theoretical arguments why the causality may go either way.
However, we know that an individual's current labour market status is related to future status: in particular, current low wages are related to the probability of future low wages and unemployment (Gosling et al. 1997 , McKnight 1997 . Thus, we hypothesise that current measures of whether a person has a job, and his or her earnings, are associated with the probability later changes in his or her economic situation, and are also associated with revisions in expected fertility.
Of course, children require inputs of time as well as money. These inputs of time are provided primarily by mothers: women tend to reduce their hours of work after having children, while men do not (Paull 2008) . The financial cost of these reductions in working hours persists over the life course (Connolly and Gregory 2008) . Women who work more hours, or who have higher earnings to begin with, stand to lose more by reducing their hours. Therefore, different hypotheses would be in order for men and women.
• Hypothesis 8a: Men without a job or with lower incomes are more likely to decrease their expectations, and less likely to increase their expectations, than men with a job or with higher incomes.
• Hypothesis 8b: Women with a job or with higher incomes are less likely to increase their expectations, and more likely to decrease their expectations, than women without a job or with lower incomes 2 .
Another issue related to the costs of children involves the economies of scale involved in bringing up more than one child. Where children are spaced relatively close together, there may be economies of scale in the purchase of clothes, toys and childcare; there are also clear economies of scale in terms of a mother taking time out of the labour market to look after two children at the same time rather than sequentially, and of re-entering the labour market once rather than multiple times. All these may lead women to space children close together (Newman 1983; Miller and Pasta 1994; Troske and Voicu 2009) , the result being that many people have all their children within a childbearing "window" which is far narrower than their biologically fertile window. We therefore hypothesise that if for any reason a substantial amount of time has elapsed since last childbirth, an individual may decide not to have any more children even if he or she had originally planned to do this. In the multivariate analysis we also include a variable indicating whether an individual had their last child four or more years previously, hypothesising that these people will be less likely to revise their intentions upwards than individuals who have either had no children yet, or who have had a child within the previous three years.
• Hypothesis 9: The probability of upward revisions is lower for individuals who have had their last child four or more years previously, than for individuals who have had no children, or who have had a child less than four years ago.
Expected, intended and desired fertility
Before proceeding, we make one further observation, namely that the analysis in this paper relates to expected fertility (ie, the number of children people say they expect to have), rather than to intended or desired fertility. How far are these concepts comparable? There is a fairly clear difference between desired and intended fertility: desires may be thought of as unconstrained, whereas intentions incorporate factors such as individuals' personal circumstances and their perceptions of their partner's desires (Thomson 1997) . The difference between intentions and expectations is much more subtle. Although expectations may be thought of as differing from intentions in that the former should acknowledge factors beyond an individual's control, the difference between the two concepts is in fact extremely small: in practice, stated intentions are nearly identical to stated expectations (Morgan 2001) . The analysis in this paper is based on expected fertility; however, we refer frequently to research based on measures of intended fertility.
For practical purposes, these two concepts may be thought of as measuring the same thing.
Data
The data used in this analysis come from the British Household Panel Survey (BHPS), a UKbased survey which has been conducted each year since 1991 on a nationally representative sample of about 10,000 individuals in 5500 households. The BHPS is household-based, meaning that each year every member of sample households aged 16 years or over is interviewed. 17 waves of data are available, with the latest available wave being collected in 2007.
As well as a rich set of background variables, the BHPS asks a set of questions relating to expected fertility. Respondents aged 45 or under (women) and 50 or under (men) are asked: "Do you think you will have any [more] children?" and (if the answer to the first question is positive): "How many [more] children do you think you will have?"
The questions on expected fertility are asked in wave 2, and repeated in Waves 8, 12, 13 and 17, as well as Wave 11 for certain subsamples. These repeated observations potentially allow us to examine changes in fertility expectations over different time intervals: short-term year-on-year changes (between Waves 11, 12 and 13); medium-term changes (using the five-or six-year intervals between Waves 2 and 8, 8 and 13, and 12 and 17); and long-term changes (between Waves 2 and 17).
Among the 84% of eligible respondents who gave full answers to these questions in the relevant waves, there are several sources of ambiguity in the data. First, around 8% of respondents answered "don't know" to the question on whether they expected to have any [more] children.
Second, some respondents who had answered the first question in the affirmative went on to answer "don't know" when asked how many [more] children they expected to have (here, the numbers were smaller, comprising under 2% of additional cases). These cases have been dropped from the sample. The third source of ambiguity relates to approximately 2% of respondents who were pregnant (or their partner was pregnant) at the time of interview. In these cases, it is not clear whether respondents include the already-conceived child when answering to the question "how many [more] children do you think you will have?", or not. In fact, pregnant respondents report expecting rather fewer additional children than others, so we have assumed that their responses reflect additional children over and above the child already on the way. This assumption affects our estimates hardly at all.
For respondents with no existing children, these questions provide information on expected fertility; for respondents who do have one or more children, the answers to these questions must be added to the number of children they already have, in order to arrive at total expected fertility; this is the same procedure followed by Quesnel-Vallée and Morgan (2003) , Liefbroer (2008) and Morgan and Rackin (2010) in constructing their measures of intended parity.
Questions on total achieved fertility were not carried in every wave of the BHPS: they were carried at Wave 2, but not repeated again until Wave 8, after which the questions were asked annually to all new entrants to the survey (each respondent is asked this question only once over the course of the survey). For the years when a respondent did not reply to this question, we calculate a measure of achieved fertility as follows. Starting with the year in which a respondent was asked about the number of children he or she had had, we carry this number forward to the following year, increasing the total by one (or by two or more in the case of multiple births) if a new baby is present in the household who had not been born at the previous interview, and who is recorded in the household grid as being the child of the respondent. We carry this running total forward year by year, adding to the total each time a new baby is observed.
For women, this procedure is likely to be highly reliable; for men it will be slightly less so.
There are two potential sources of error. Rendall et al. (1999) find evidence of under-reporting of achieved fertility among men, relating almost exclusively to children who no longer live with them. In addition, there is the possibility that we may miss some of the new babies fathered by men in the sample, who do not live in the same household as their female (ex-) partners. In fact, this second source of error appears extremely small in our survey; however, there does appear to be some under-reporting of achieved fertility, of the order of 0.3 children. In the absence of a cohort effect, these two series would overlap perfectly between ages 29
and 33, with no discontinuity. However, in the context of falling fertility, we do of course observe differences. At age 29, average actual fertility stands at 1.3 for the older cohort and 0.8 for the younger cohort; expected fertility stands at 2.2 for the older cohort against 1.9 for the younger. Finally, we note that this graph presents evidence of the systematic under-reporting of fertility by men, as reported by Rendall et al. (1999) . The vertical difference between the male and female graphs is around 0.5 children; however, because men have their children somewhat later than women, this gap does not properly represent the degree of under-reporting, which may be estimated by the gap between the male line and the female line shifted rightwards by two years.
For both cohorts, this appears to be of the order of 0.2 or 0.3 children per man; this is also the order suggested by the gap between the graphs at age 44.
Methods
The majority of the multivariate results which we report in this paper are estimated using a multinomial logit model. Even though this model is in many ways more basic than some others which have been used in this type of analysis, it does have the important advantage of allowing us to examine increases in fertility expectations separately from decreases.
Our dependent variable is defined as changes in total expected fertility over a six-year period. Three outcomes are specified separately: the reference group consists of individuals whose expectations do not change over the period, while the other two groups are defined as individuals whose expectations increase and decrease over the same period. We run these regressions separately on samples of men and women aged between 18 and 45.
We mentioned in the previous section that the timing of questions in the BHPS allows us to examine changes in expectations over the short term (one year); the medium term (five or six years) and the long term (fifteen years). The multivariate results we present focus on changes over the medium term: we achieve similar results if we switch the focus to short-term changes, although with a lower degree of precision, because fewer people amend their expectations in this shorter time-span. We did not feel it appropriate to estimate this model over long-term changes, because almost all the explanatory factors in the model are measured in the original time period, and the relevance of these factors over a period of fifteen years is unclear.
The estimates we report treat all individuals whose expectations increase as members of the same group, rather than distinguishing between people whose expectations increase by one, by two, and so on. We did experiment with a more refined version of the dependent variable which took this into account, in order to examine whether the determinants of large changes in expectations differ from the determinants of small changes. However, what little extra insight was gained from this approach was far outweighed by the loss in simplicity of the results.
Results
We begin this section with a set of descriptive statistics, to motivate and contextualise the later analysis. Expected fertility is tabulated in Table 1 , using data taken from Wave 2 of the BHPS.
There is a distinct modality at two children; however, people in the youngest group (63% of men and 54% of women) are more likely to expect to have two children than people in the oldest group (45% of men and 43% of women). By contrast, the older group are more likely to expect to have no children or only one child. About 13% of the youngest group expect to have no children or one child; this proportion is approximately double among the oldest group, around 26% of whom expect to have no children or one child. The figures relating to the whole sample include individuals who have already completed their families, and who are therefore less likely to change their expectations. Restricting the sample to those people who have fewer children in the first observation period than they say they expect to have, changes the picture considerably. Among this group, expectations are much less stable.
Around 65% of people expecting two children maintain that expectation in the second period -but -only around 30% of people expecting one child, or three or more children, maintain their expectation in the second period.
As well as showing that people do change their fertility expectations, Table 2 shows clearly that these changes occur in both directions. It is not possible to make an overall calculation of the relative importance of upward and downward revisions from Table 2 , because the figures are presented as row percentages. This information is presented in Table 3 . The first three columns in Table 3 each sum horizontally to 100%, and show the percentages who revise their expectations downwards; whose expectations stay the same; or who revise them upwards. The proportion of people whose intentions are stable over time is much higher among older age groups, ranging from 55% for the youngest men up to 88% for the oldest men; and from 51% for the youngest women up to 92% for the oldest women. The proportion of people changing their expectations is correspondingly larger among the younger groups -both upward and downward revisions are much more common in the younger than in the older age groups.
Table 3 also shows that while more people revise their expectations downwards than upwards, upward revisions account for up to 40% of all changes (the exception being the youngest group of men, among whom they account for only about 28% of revisions). This fact provides additional motivation for analysing the determinants of changes in both directions separately.
Finally, the two right-hand columns show the percentages of people who adjust their fertility expectations over this period by more than one child. These figures serve to demonstrate that although the majority of people who change their expectations do so by only one child, a substantial minority -20 to 25% of people who change their expectations -do so by two or more children.
Multivariate analysis
In this section we estimate multinomial logit regressions with the dependent variable being whether an individual's fertility expectations remain stable over the six-year observation period [reference group]; decrease; or increase. We estimate several specifications. The first is very simple, including only a quadratic in age; variables denoting whether the person has a job or not, and their monthly earnings; and four variables to capture partnership status. The reference category is an individual who has the same partner in both the first and second observation periods; other variables indicate respondents who (a) had a different partner at the second than at the first interview; (b) had no partner at the first interview but had a partner at the second; (c) had no partner in either interview; and (d) who had a partner in the first interview, but who had no partner in the second interview 3 .
The second specification includes an additional variable indicating whether the individual's youngest child is aged 4 or over (the reference category consisting of those who have not yet had children, or whose youngest child is aged below 4). This variable aims at capturing the effect of the childbearing "window". The third specification also includes variables relating to the individual's partner. In this specification, people without a partner are retained in the sample, and the relevant variables are set to the mean or mode for sample members who do have a partnerdropping unpartnerned people from this specification produces similar results. We control for the age of an individual's partner by including two binary variables indicating whether the partner is more than seven years older, or younger, than the individual. We include variables indicating whether the individual's partner has a job, and his or her monthly earnings; and a pair of dichotomous variables indicating whether an individual's partner expects to have more, or fewer, children than the individual him-or herself.
The fourth specification is identical to the third, except that it also controls for the number of children the individual expected in the first year he or she was observed. The reference group consists of people who wanted two children; dichotomous variables are included indicating those who wanted fewer than two, or more than two, children. Including these variables in a regression which examines changes in a very similar variable is potentially problematic: it is likely that the variable "expected number of children" will be correlated with the other explanatory variables in the regression, in ways which may make the other estimates difficult to interpret. However, it does provide an idea of whether there is a degree of regression to the mean -in other words, of whether individuals stating that they expect to have few children tend to change their expectations in an upwards direction, while individuals stating that they expect to have many children tend to revise downwards.
The fifth and sixth specifications examine the role of the biological clock in more detail, adding firstly dichotomous variable indicating the approach of the end of the fertile years (Specification V) and a full set of age interactions (Specification VI). Finally, the seventh specification adds a set of variables relating to births occurring between the two observation points. The construction of these variables is rather complex, and is explained in detail in Section 5.3, where the results are also presented.
The means of the dependent and explanatory variables are presented in the Appendix, in Table A1 .
Estimates from the first four specifications are presented in Table 4 . The coefficients for men are presented in the upper panel and for women in the lower panel. Estimates relating to decreases in expectations relative to no change in expectations are shown in the three left-hand columns; estimates relating to increases in expectations, again relative to "no change", are shown to the right.
We have performed chi-squared tests comparing coefficients in the "decrease" and "increase" equations; for each of the four specifications, the column on the far right of the table reports whether the hypothesis that the coefficients in the two equations are equal and opposite is rejected ( ) or not rejected ( ). The fact that in many cases the test rejects that the coefficients are equal and opposite makes clear the need for an approach which estimates the two sets of coefficients separately.
The effect of age is clear: for both men and women, the probability of changing expectations in either direction increases in age and decreases in age squared. The turning point in this function occurs in the early to mid twenties for men, and around the age of 20 for women -in other words, this confirms the earlier descriptive finding that revisions in expectations in both upward and downward directions are more common in younger than in older individuals. We return to the issue of age in more detail later; for the moment, we note that Hypothesis 1 is confirmed, namely that, after an initial phase, the probability of both downward and upward revisions falls with increasing age. MEN  I  II  III  IV  I  II  III Turning to the variables describing partnership status, the most robust finding is that changing partners between the two observations is significantly associated with increases in expected fertility. This holds for both women and men, though the coefficient is larger for men, and it is robust across all specifications; it is consistent with the literature on repartnering and stepfamilies (Thomson et al. 2002) , where children are seen as consolidating a new union. For men, none of the other partnership variables are significant; for women, both getting a partner and not having a partner are significantly associated with reducing expectations in the third specification.
Our hypothesis 6 predicted that compared with individuals who have a partner, individuals who do not have a partner, or who split from a partner, would be more likely to revise their expectations downwards, and less likely to revise them upwards. Table 4 provides some rather limited support for Hypothesis 6: women without a partner do appear more likely to reduce their expectations than women who have a partner throughout 4 .
The coefficients on the employment and income variables are insignificant for men, but play a significant role for women. Women who have a job are less likely to increase their expectations, while women with higher earnings are more likely to decrease their expectations.
Counterbalancing this second result is the fact that women with a job are less likely to decrease their expectations. At levels of earnings up to about 75% of the average for women in the sample who have a job, women with a job are less likely to revise their intentions downwards; at levels of earnings higher than this, women with a job are more likely to revise their intentions downwards.
In the second specification, the results show that the variable indicating whether the individual's youngest child is aged 4 or older is highly significant for both men and women, being associated with a reduced likelihood of revising fertility intentions either upwards or downwards.
The same is true in all specifications. Moreover, this variable does not change the other estimates substantially. We hypothesised earlier (Hypothesis 9) that this result would provide evidence that people prefer to limit their childbearing to a period of their lives shorter than their reproductively fertile lives; this is strongly confirmed 5 .
In order to assess the relative importance of the coefficients on chronological age and the coefficient on the childbearing "window", we calculate estimated probabilities of revising expectations upwards and downwards for a woman who has lived with the same partner throughout, who has a job, and who has average earnings. We do this under the scenario that the woman has no children [yet] ; and under the alternative scenario that that her youngest child is four or over. These estimated probabilities are plotted by age in Figure 2 . The two solid lines relate to the probability of revisions for a woman who does not have children; the probability that she will revise her expectations falls steeply with age, and that the probability that she will revise downwards is higher than the probability that she will revise upwards. The broken lines relate to the scenario where the woman's youngest child is aged 4 or over. Again, the downward slope indicates that the probability of revisions in both directions declines with age, and again, the probability of downward revisions is higher than the probability of upward revisions. However, the most noteworthy feature of this graph is the fact that the probability of revising both downwards and upwards is much lower for those whose youngest child is aged 4 or over. Thus, it is clear (a) that both biological age and the notion of the childbearing "window" are important; and (b) that the effect associated with the childbearing "window" is sizeable in relation to the effect associated with biological age. have not yet achieved their expected fertility, having a youngest child aged 4 or older is associated with a slightly higher probability of reducing one's expectations. 
Age
Revise down -no kids, or youngest aged <= 3 Revise up -no kids, or youngest aged <= 3 Revise down -youngest child aged 4 or over Revise up -youngest child aged 4 or over Turning to the third specification, which includes partner variables, we see clear evidence that people adjust their expectations in accordance with those of their partners, which confirms our Hypothesis 7. Both men and women whose partners expect to have more children than they do are likely to revise their expectations upwards; and both men and women whose partners expect to have fewer children than they do are likely to revise their expectations downwards. The effect appears to be stronger in the downwards direction, indicating that one reason for the general downward trajectory of expectations over the reproductive life may be associated with couples' expectations tending to adjust towards the lower of the two individual expectations.
We also observe that the age of the partner plays a role: for men, having a partner more than 7 years younger than oneself is associated with a higher probability of revising expectations in both directions. The coefficients for women have the same sign, but they are not statistically significant.
Finally, we consider the variables relating to partner's income and employment status. These reveal an asymmetry between men and women which at least partly mirrors our findings on individuals' own incomes and employment. The incomes and employment of women are significantly associated with revisions in expectations for their male partners, in both upward and downward directions, with female employment and/or higher earnings being positively associated with downward revisions, and negatively associated with upward revisions. Men's incomes do not affect revisions for their female partners, and their employment affects only revisions in the downward directionwomen whose partners have a job are more likely to revise their expectations downwards. Thus our Hypothesis 8b, which predicts that women who are more attached to the labour market are more likely to revise downwards and less likely to revise upwards, is confirmed, both in respect of individuals themselves and in respect of partners. However, our hypothesis 8a, making the opposite prediction in relation to men, is not.
In the fourth specification, two variables are added indicating whether individuals said at the first observation that they expected to have fewer than two, or more than two, children (the reference group is people who said they expected to have exactly two children). People who expected to have fewer than two children are less likely than people in the reference group to revise their expectation in a downwards direction, and more likely to revise it upwards; people who expected to have more than two children are more likely than people in the reference group to revise their expectation downwards, and no more likely to revise it upwards. This provides evidence for our hypothesis 4, that revisions in expectations embody a regression to the mean.
Age interactions: the biological clock
The next set of results, presented in Table 5 , takes as its starting point estimates from Specification III, in order to investigate the role of the biological clock. Following from the work of Liefbroer (2008) we are particularly interested in the interactions between age and partnership status.
We start by adding a dichotomous variable indicating that an individual is of an age where the biological clock becomes an issue. We experimented with cut points for this variable ranging from age 29 to age 44; for men, this variable was never significant, whereas for women, the only formulation which provided a significant coefficient was a variable indicating if the individual was aged 30 or over -this is in line with the results of (Rodgers et al. 2007 ) which suggest that until the age of 30 women do not have yet concerns over their upper biological limits ; even in this case, the coefficient was relatively small compared to the size of the coefficient on age. These estimates are presented in Column 1 as Specification V; they provide some evidence, although fairly weak, in favour of Hypotheses 5 and 5b, namely that the probability of downward revisions does increase as women approach the end of their fertile years.
This specification indicates that after age 30, women have a slightly increased probability of revising their expectations downwards, but it does not allow for the fact that this change in probability may increase with age after this point. In order to explore this possibility, we included an interaction term between the "30-plus" variable and the linear age variable, and various spline functions in age; these did not uncover any significant or interesting relationships, and are not reported in Table 5. We also estimated models which included a full set of interactions between age and all the other variables; and between the "30-plus" indicator and all other variables. Interactions between the "30-plus" indicator and other variables are almost uniformly insignificant, and we have not included these in the table. However, a few of the interactions with the linear age variable are significant; these are presented as Specification VI. Results are presented in two columns side by side, the first column presenting the main coefficients, and the second column presenting the interaction terms. Of the remaining interaction effects, the majority are also insignificant, with a number of interesting exceptions.
In previous specifications, the "youngest child aged 4+" coefficient was negative and significant in both increasing and decreasing equations. With the addition of the age interaction, the coefficients become positive, with a negative age interaction. A simple manipulation of the coefficients reveals that until the mid-twenties, individuals whose youngest child is aged 4 or over are more likely than others to revise their intentions both upwards and downwards. This relates to a small percentage of women (i.e. those who first gave birth before age 21) and an even smaller percentage of men. After the midtwenties, the interaction effect becomes progressively larger than the main effect, showing that the negative effect of having passed one's childbearing "window" increases with age. In other words, even after controlling for biological age, the effect of having had one's youngest child more than four years ago is larger for an individual of (say) 38 than for an individual of (say) 28.
For men, the interaction coefficient on "partner wants fewer children" is significant in the "decreasing" equation. The main effect is still positive -men whose partners want fewer children are more likely to decrease their own expectations -but this effect decreases with age. For men there is also a significant interaction effect on "partner over 7 years younger". In the previous specification the coefficient in the "decrease" equation was positive; here it is negative, with a positive age interaction. This shows that men whose female partners are much younger than they are, are less likely to revise their intentions downwards until the age of 30 (their partners would be under 23), but more likely to revise their intentions downwards thereafter.
For women, there are significant age interactions on the job and income coefficients for women in the "decrease" equation. The combined effect of these is difficult to quantify, depending, as it does, on both the woman's age and her income. Women on the lowest incomes are more likely to revise their expectations downwards than women without a job; however, this effect falls with age. Women on the much higher incomes are less likely than other women to revise their expectations downwards; however, this effect decreases with age.
The main point which may be drawn from these results is that they do not provide evidence that revisions to fertility intentions are strongly influenced by the biological clock. Our attempts to model the effect of the biological clock produced at best weak results for women, and there is no evidence that any of the partnership variables have a greater effect towards the end of the fertile years.
This is not to say that the biological clock is not an important factor in determining women's (or men's) expectations of fertility. But rather, it appears that if people do revise their expectations in anticipation of the end of their fertile lives, many of them do so well in advance.
The average decline in fertility expectations is smooth, from the early twenties onwards, and there is no evidence, either from the descriptive data or from the multivariate analysis, of a sudden decline in expectations as people approach the end of their fertile years.
The role of childbirth
In this final section of results, we examine the role of childbirth in changes to planned fertility. Arguing that one of the principal ways in which people learn about joys and hardships of parenthood is by actually becoming parents, we hypothesised that the birth of a child would be associated with both upward and downward revisions (H2). We also hypothesised that these revisions may differ by parity. We proposed two alternative formulations, the first (H3a) hypothesising that a first birth will have a greater effect than subsequent births in both directions;
and the second (H3b) that first births will be predominantly associated with upward revisions, while second and subsequent births will be predominantly associated with downward revisions.
Constructing an appropriate set of variables with which to examine these effects is not altogether simple. By definition, expected fertility will increase between the two observation points for all individuals who did not expect to have any [more] children at the first observation point, but who did have more children. These individuals, we exclude from the analysis. We also exclude individuals who had more than one birth during the observation window, since it leads to estimates almost identical to those which we obtain by including them, and means we are able to estimate a much simpler and intuitively clear specification. The reference group consists of people who had no birth.
We need to distinguish between people who had a birth bringing them up to the total number of children they expected to have at the first observation point (and who therefore, by construction, cannot experience a fall in expected fertility at the second point) and those who had a birth which did not bring them up to their original expectation (and who therefore, may experience changes in expected fertility in both directions). Thus, distinguishing between these two groups is necessary in order to obtain meaningful estimates in the "revise down" equation.
We also distinguish between first births and subsequent births (we also tried distinguishing between second and higher order births, but did not find this improved the specification at all). This leads to the following grouping: Results are presented in Table 6 . The coefficients on these new variables are large and highly significant. First births to people who only expected to have one child are associated with increases in expectations, while first births to people who originally expected to have more than one child are associated with both upward and downward revisions. Second and subsequent births which "hit the target" -that is, which bring a person up to the number of children he or she previously expected to have -are not associated with any revision to expectations. However, second and subsequent births, after which the individual remains short of his or her previous expectation, are significantly associated with both upward and downward revisions.
These results confirm the findings of Udry (1983) and Monnier (1989) who suggest that childbearing decisions are made sequentially and revised on the arrival of a new child. However, they run counter to the findings of Gisser et al (1985) 6 , who do not find evidence in support of the "baby shock hypothesis" (i.e, that a first birth may reduce the ideal number of children). This 6 Quoted in Heiland et al (2008) difference may be due to the fact that we use a specification which does not constrain the coefficients in the "increase" and "decrease" equations to be equal and opposite; constraining estimates in this way may clearly have yielded a very different result.
How do these results fare in relation to our hypotheses? Hypothesis 2, that births are associated with both upward and downward revisions, is strongly supported.
We proposed two alternative formulations for Hypothesis 3, relating to parity. In fact, neither of these hypotheses is clearly supported. Of births which "hit the target", it is only first births which are associated with revisions to expectations. However, of births which fall short of the original target, the coefficient on second and subsequent births is much larger than the coefficient on first births. Thus, there appears to be no systematic relationship between parity and the propensity to revise one's expectations; the variation appears to be mediated less by parity, and more by a person's proximity to their original target.
Conclusions
This paper has examined the determinants of changes in expected fertility. We have found that both downward and upward adjustments to expected fertility occur, and that adjustments in both directions are much more common at younger than at older ages. This finding -of greater variability in both directions at younger ages -dominates the much smaller effect that we findfor women only -of a tendency to reduce expectations after the age of 30, as the end of the fertile years begins to approach. The fact that we find only a very modest drop in expectations after age 30 does not mean that people don't adapt their expectations in response to the constraints imposed by the biological clock. Rather, it appears that this adjustment is a gradual process, taking place at different ages for different people, and leading to a smooth decline in average fertility expectations from the early twenties onwards.
We also find evidence of a childbearing "window" -a period during which a person is likely to make most of the decisions relating to childbirth, and during which he or she is likely to actually have most or all of their children. This window is much narrower than the window defined by biological fecundity: once it is drawing to a close (defined here as a person's youngest child reaching four years old) people are less likely to revise their expectations either upwards or downwards.
Economic constraints are perhaps less important than we might have anticipated, although this is an area where we find asymmetries between men and women. The probability that men revise their expectations does not appear to be related to their incomes or employment status.
However, for women, having a job and earning higher wages are associated with a higher probability of revising expectations downwards, and a lower probability of revising upwardsevidence of the difficulty in reconciling paid work and family responsibilities. Women's incomes and employment also affect the probability that their partners will revise their expectations; again, female employment and higher earnings are associated with a greater probability of downward, and a lower probability of upward, revisions. The corresponding effect -the effect of male labour force characteristics on their female partners' expectations -is much smaller; it is only men's employment, rather than earnings, which play a role, and only downward revisions are affected.
Partnership is related to the revision of expectations in several ways. Although we expected the presence or absence of a partner to be a fairly important factor, in fact it was not. The notable exception to this is that both men and women who split and re-partner during the period of observation are very much more likely than those who remain with the same partner throughout to increase the number of children they expect to have.
It is also clear that people take their partner's childbearing plans into account when revising their own plans. People whose partners expect more children than they do are more likely to revise upwards; people whose partners expect fewer children than they do are more likely to revise downwards.
We find evidence of regression to the social norm of two, with people who started out expecting smaller numbers of children more likely to revise upwards, while people who started out expecting larger numbers revising downwards.
Finally, we find that the process of becoming a parent itself influences future childbearing plans. Having a child is associated with both upward revisions in expected fertility (on the part of those who learn that parenthood is a more positive experience than they had anticipated) and with downward revisions (on the part of those who find it less positive).
Two more general findings emerge. The first relates to the way in which changes to fertility intentions are conceptualised and modelled. We find very strong evidence that upward and downward changes in intentions are not equal and opposite, and that in empirical research, they need to be modelled separately. A number of factors (age, childbirth and the age of the youngest child) affect both upward and downward revisions in the same direction; the effect of these factors may not be properly estimated or may be missed altogether in a specification which does not allow for upward and downward revisions to be estimated separately.
Finally, we move on to one of the debates which motivated this research: the way in which we should interpret the gap between individuals' reported fertility expectations early in life, and their realised fertility at the end of their reproductive years. This gap is often conceptualised as representing an unmet need for children. It is clear that many individuals do fail to have some, or all, of the children they would have liked, due to obstacles which may include social, economic or biological constraints. However, our results demonstrate that it would be wrong to represent the entire gap between expected and achieved fertility as arising from an unmet need for children. We conceptualised the existence of three sets of factors which might be associated with changing expectations: people's attitudes about childbearing, social norms around childbearing, and constraints. We found evidence to suggest that all these factors are indeed associated with revisions to expectations. People do change their expectations, and constraints do matter; but other things matter too. Some people decide to have fewer children than they originally wanted and some more; some find new partners and some negotiate with existing partners; some learn on the job about children and parenthood. In other words, while some people clearly experience constraints to achieving their planned fertility, we have shown that many people simply change their minds. The birth of a child will be associated with both downward and upward revisions in expected fertility.
Confirmed

H3a
The birth of a first child will have a greater effect on revisions to fertility expectations -in both directions -than subsequent births.
Not confirmed
H3b
First births are predominantly associated with increases in expected fertility, while second and subsequent births are predominantly associated with decreases in expected fertility.
Not confirmed H4 Individuals' expectations of childbearing tend, over time, to conform to the social norm of two. Individuals who begin by wanting fewer than two children will have an increased probability of revising their expectations upwards, while those who begin by wanting more than two children will be more likely to revise their expectations downwards.
Confirmed
H5
The probability of downward revisions to expected fertility increases as individuals near the end of their fertile years.
Weakly confirmed
H5b
This effect will be particularly pronounced for women. Weakly confirmed
H6
Compared with individuals who have a partner, individuals who do not have a partner, or who split from a partner, are more likely to revise their expectations downwards, and less likely to revise them upwards.
Partially confirmed H7 Individuals will tend to adjust their expectations in line with the expectations of their partner. Individuals who originally want more children than their partners will tend to reduce their expectations; individuals who originally want fewer children than their partners will tend to increase their expectations.
Confirmed
H8a
Men with a job or with higher incomes are more likely to increase their expectations, and less likely to decrease their expectations, than men without a job or with lower incomes.
Not confirmed
H8b
Women with a job or with higher incomes are less likely to increase their expectations, and more likely to decrease their expectations, than women without a job or with lower incomes.
Confirmed
H9
The probability of upward revisions is lower for individuals who have had their last child four or more years previously, than for individuals who have had no children, or who have had a child within the last three years.
Confirmed
